Spermine and polylysine enhanced phosphorylation of calmodulin and tubulin in an insect endocrine gland.
Spermine-stimulated and heparin-inhibited phosphorylation of both exogenous casein and endogenous protein substrates of the prothoracic gland were measured in prothoracic gland cytosolic fractions from fifth instar larvae and early pupae of the tobacco hornworm, Manduca sexta. The results reveal a striking increase in casein kinase II (CKII) activity, i.e. approximately 3-fold above basal level in the presence of 5 mM spermine, with the highest activity exhibited by gland fractions from day 0-2 larvae, newly pupated animals and day 1 pupae. These results were verified by the results from Western blot analysis using a CKII alpha-subunit specific antibody and a 10 a.a. synthetic peptide that is a specific substrate for CKII. Several endogenous proteins were found to be substrates for CKII when assayed in the presence of spermine or polylysine. A 19 kDa peptide was shown to be calmodulin (CaM) by using the purified Manduca brain CaM as an indicator, and was only phosphorylated in the presence of polylysine. A 52 kDa protein was identified as tubulin by immunoprecipitation with a tubulin-specific monoclonal antibody, and was shown to be phosphorylated in the presence of spermine and polylysine. The possible roles of phosphocalmodulin and phosphotubulin are discussed in the context of prothoracic gland function.